



















































































































































































































terminology	 (including	 size	 classes)	 follows	 the	 guidelines	 of	 Young	 et	 al.	 (1997).	 The	 higher	
taxonomy	essentially	follows	the	scheme	for	extant	coccolithophores	of	Young	et	al.	 (2003)	and,	
for	 the	 extinct	 taxa,	 the	 scheme	 of	 Young	 &	 Bown	 (1997)	 and	 Nannotax	
(ina.tmsoc.org/Nannotax3).	All	new	taxonomic	names	are	Latin	and	the	meaning	is	given	in	each	
case.	 Range	 information	 is	 given	 for	 stratigraphic	 distributions	 in	 the	 Tanzanian	 sites.	
Morphometric	 data	 are	 given	 for	 all	 new	 taxa	 based	 on	 measurements	 from	 a	 representative	
range	 of	 specimens.	 Only	 bibliographic	 references	 not	 included	 in	 Perch-Nielsen	 (1985),	 Bown	
(1998)	 or	 Jordan	 et	 al.	 (2004)	 are	 included	 in	 the	 reference	 list.	 A	 comprehensive	 list	 of	
bibliographic	references	can	also	be	found	on	Nannotax.	The	following	abbreviations	are	used:	LM	





The	nannofossil	 taxa	 from	TDP	19,	27	and	37	are	 illustrated	 in	Plates	1-13.	The	SEM	 images	are	
reproduced	at	variable	magnifications	but	a	1µm	scale	bar	is	provided	beside	each	image,	unless	
otherwise	noted.	The	LM	images	are	reproduced	at	constant	magnification	and	a	2µm	scale	bar	is	
provided	 beside	 at	 least	 one	 of	 the	 images	 on	 each	 plate.	 The	 sample	 information	 is	 provided	
using	the	following	notation:	Core	(3	m	lengths)-Section	(1	m	subdivisions	of	each	core),	depth	in	









































































Pl.	 1,	 figs	 27-30.	 Derivation	 of	 name:	 From	 sub,	 meaning	 ‘close	 to’,	 and	 circulus,	 meaning	




Zone	 NP5	 and	 are	 described	 as	 a	 new	 species.	Differentiation:	 Distinguished	 from	 Coccolithus	
formosus	 (see	 Eocene	 specimens	 from	 TDP	 Site	 2	 shown	 in	 Pl.	 2,	 figs	 31-32)	 by	 its	 typically	
subcircular	 outline	 and	 older	 stratigraphic	 range	 (Coccolithus	 formosus	 ranges	 from	 the	 lower	
Eocene	to	lower	Oligocene).	Distinguised	from	Coccolithus	foraminis	by	its	narrower	central	area.	
Holotype	dimensions:	L	=	5.7µm.	Holotype:	Pl.	1,	fig.	30.	Paratype:	Pl.	1,	fig.	28.	Type	locality:	TDP	




Pl.	 1,	 figs	 31-51;	 Pl.	 2,	 figs	 1-27.	 Description:	 Typically	 subcircular	 to	 circular	 coccolithacean	






a	 broad	 upper-tube	 cycle	 formed	 from	 numerous	 clockwise	 imbricating	 elements	 with	 strong	
laevogyre	 curvature.	 This	 is	 distinct	 from	 Coccolithus	 pelagicus	 ultrastructure,	 where	 the	 distal	
shield	 cycle	 is	 relatively	 broad	 and	 shallowly	 sloping.	 Remarks:	 The	 name	 Ericsonia	 has	 been	
applied	to	a	wide	range	of	circular	and	elliptical	placoliths,	many	of	which	are	now	best	classified	
within	other	general,	such	as,	Calcidiscus	(e.g,	detecta),	Clausicoccus	(e.g,	subdisticha,	fenestrata),	
Hughesius	 (e.g,	tasmaniae)	and	Coccolithus	 (e.g,	 formosa).	As	defined	here	Ericsonia	species	are	
mainly	restricted	to	the	Paleocene.	Although	most	Ericsonia	coccoliths	are	relatively	distinct	from	
those	of	Coccolithus,	a	number	of	forms	share	features	of	both	groups	and	are	included	within	the	
new	 species	 Ericsonia	 media	 here	 (Pl.	 1,	 figs	 31-43).	 The	 species	 included	 in	 Ericsonia	 are	 as	
follows:	
• E.	aliquanta	sp.	nov.	 -	medium-sized	 (5-9µm),	 circular	 to	 subcircular	with	 relatively	wide	
central	area;	




























































Pl.	 2,	 figs	 12-14	 (specimens	 from	 TDP	 Site	 10).	Description:	 Large	 (>9.0	 µm)	 circular	 Ericsonia	
coccoliths	with	narrow	shields	and	relatively	wide	vacant	central	area	(width	typically	greater	than	
the	 rim).	Remarks:	 Originally	 described	 as	 large	 (9-15µm)	 circular	 coccoliths	 with	 wide	 central	
area.	The	>9µm	size	 limit	 allows	 this	 taxon	 to	be	distinguished	 from	 the	 smaller	 forms	 that	are	







































































rim	and	narrow,	 vacant	 central	 area.	 These	are	 the	oldest	occurrences	 (Zone	NP6)	of	 coccoliths	





Pl.	 11,	 fig.	 9.	Remarks:	 These	 are	 the	 oldest	 occurrences	 (Zone	 NP6)	 of	 coccoliths	 that	 can	 be	










are	 typically	 recorded	 from	 the	 Danian	 (lower	 Paleocene	 Zone	 NP4)	 but	 these	 early	 forms	 are	
relatively	small	and	fragile,	and	are	typically	only	found	when	preservation	is	good	(e.g.,	Agnini	et	
al.,	 2007).	 In	 the	 Tanzania	 sections,	 Ellipsolithus	 is	 well	 represented	 with	 frequent	 to	 common	

















































































































































Pl.	 13,	 figs	 4,	 5,	 7.	Remarks:	A	 small	Acanthoica-like	 coccolith	 (i.e.,	 lacking	 the	 large,	multicyclic	
spines	of	typical	Blackites)	that	has	a	rim,	radial	cycle	and	lamellar	cycle	that	forms	a	low	cone	(see	
terminology	in	Young	et	al.,	2003	and	Dunkley	Jones	et	al.,	2009).	Retained	within	Blackites	here	
because	 the	 specimen	 reported	 from	 TDP	 Site	 14	 (Bown,	 2010)	 was	 found	 within	 a	 cluster	 of	






of	 typical	Blackites)	 that	has	a	narrow	rim,	 radial	 cycle	and	 lamellar	cycle	 that	 is	not	 raised	 (see	







coccoliths	 together	with	 coccoliths	 having	 longitudinal	 blade-like	 processes	 (Young	 et	 al.,	 2003;	
Bollmann	 et	 al.,	 2006).	 The	 processes	 are	 formed	 from	miniscule	 (<	 0.5	 µm)	 rhombic	 elements	
arranged	 in	 an	 imbricate	 pattern.	 Similar	 processes	 are	 present	 in	 the	 Tanzanian	 Paleogene	
nannofossil	 assemblages	 (e.g.,	 Bown	 et	 al.,	 2009),	 but	 they	 are	 slightly	 larger	 than	 extant	
specimens,	 the	constituent	elements	are	more	elongate,	and	the	attached	basal	coccoliths	have	
not	been	observed.	However,	 simple	coccoliths	have	been	 found	next	 to	 the	 ‘processes’,	within	











































narrow	 radial	 lath	 cycle	 and	 a	 broad,	 raised	 central	 plate	 formed	 of	 fused	 elements	 (see	
terminology	 in	 Young	 et	 al.,	 2003	 and	 Dunkley	 Jones	 et	 al.,	 2009).	 The	 scanning	 electron	




















































Pl.	 6,	 fig.	 29-31.	Derivation	 of	 name:	 From	 tranversus,	 meaning	 ‘oblique’,	 and	 ‘pons’	 meaning	
bridge,	referring	to	the	central	area	bars	of	this	species.	Diagnosis:	Elongate	rhomboid	liths	with	
three	oblique,	parallel,	central	area	bars.	Low	birefringence	image	in	XPL.	Holotype	dimensions:	L	
=	 6.3µm.	Holotype:	 Pl.6,	 fig.29.	Type	 locality:	 TDP	 Site	 19,	 Pande,	 Tanzania.	Type	 level:	 Upper	
























Pl.	 6,	 fig.	 43-44.	Derivation	 of	 name:	 From	 insecta,	meaning	 ‘notch’,	 referring	 to	 the	outline	of	
these	 pentaliths.	Diagnosis:	 Large	 Braarudosphaera	with	 pentaliths	 that	 have	 crenulate	 edges.	
The	 protruding	 crenulations	 primarily	 occur	 where	 the	 sutures	 meet	 the	 pentalith	 edge.	
Differentiation:	The	crenulate	outline	is	unlike	most	other	Braarudosphaera	species	and	it	is	much	
less	 indented	 than	Micrantholithus	 bramlettei	 Deflandre	 in	 Deflandre	 &	 Fert,	 1954.	 Holotype	
dimensions:	L	=	11.6µm.	Holotype:	Pl.	6,	fig.	43.	Paratype:	Pl.	6,	fig.	44.	Type	locality:	TDP	Site	19,	
























































































































NP5	 at	 TDP	 Site	 27	 are	 the	 oldest	 yet	 determined	 for	 this	 taxon.	 Alongside	 the	 observation	 of	
Solisphaera	 like	 coccoliths	 in	Zone	NP6,	 this	 suggests	 that	a	 relatively	diverse,	 specialized	 lower	
photic	 zone	 coccolithophore	 assemblage	was	 established	 relatively	 soon	 (no	more	 than	 ~5Ma)	
after	the	K/Pg	boundary	extinctions	(see	also	Bown	et	al,	2009).	
Occurrence:	Zones	NP5-NP23,	all	Paleogene	TDP	sites.		
	
Gladiolithus?	sp.	A	
Pl.	13,	fig.	20.	Remarks:	Very	small	(<2µm)	murolith	coccolith	with	narrow	protolith	rim	and	
central	area	spanned	by	a	plate.	Sometimes	associated	with	Gladiolithus	coccoliths	and	may	
represent	a	very	short	variant	within	this	group.	Occurrence:	Zone	NP6;	TDP	Site	19.	
	
Indeterminate	coccoliths	
Murolith	sp.	A	
Pl.	12,	fig.	13.	Remarks:	Very	small	(<2µm)	murolith	(loxolith)	coccoliths	with	clockwise	
imbrication	direction	in	the	outer	rim	cycle,	suggesting	affiliation	within	a	Mesozoic	survivor	
lineage.	The	central	area	is	spanned	by	a	narrow	longitudinal	bar	and	around	20	lateral	bars.	
Occurrence:	Zone	NP6;	TDP	Site	19.	
	
Murolith	sp.	B	
Pl.	12,	fig.	14.	Remarks:	Very	small	(<3µm)	murolith	coccoliths	with	broad,	high	loxolith	rim	having	
clockwise	imbrication	direction	in	the	outer	cycle,	suggesting	affiliation	within	a	Mesozoic	survivor	
lineage.	The	central	area	is	spanned	by	narrow	axial	cross	bars.	Differentiation:	Resembles	the	
small	Paleogene	murolith	species,	Staurolithites	primaevus,	described	only	from	LM	images	by	
Bown	(2005).	Occurrence:	Zone	NP6;	TDP	Site	19.	
	
Coccolith	indet.	
Pl.	12,	fig.	12.	Remarks:	Minute	(<2µm)	coccolith	with	flaring	bicyclic	rim	and	central	area	spanned	
by	a	plate.	Occurrence:	Zone	NP6;	TDP	Site	19.	
	
Placolith	indet.	
Pl.	12,	fig.	11.	Remarks:	Very	small	(1.8µm),	narrowly	elliptical	placolith	with	narrow	central	area	
spanned	by	a	plate.	Occurrence:	Zone	NP6;	TDP	Site	19.	
	
INCERTAE	SEDIS	NANNOLITHS	
Genus	Biantholithus	Bramlette	&	Martini,	1964	
Biantholithus?	flosculus	Bown,	2005		Pl.	9,	figs	52-54	
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Captions	
Figure	1.	Location	of	the	study	area	and	TDP	sites	19,	27	and	37.	
	
Table	1.	Stratigraphic	range	chart	for	nannofossil	taxa	from	TDP	Site	27.	Species	abundance:	A	
>10/field	of	view	(FOV),	C	1-10/FOV,	F	1/2-10	FOV,	R	1/11-100	FOV,	•	<10	specimens	observed	
(actual	number	observed	given	for	very	low	abundances),	?	questionable	occurrence.	S	is	an	
identification	based	on	scanning	electron	microscopy.	Nannofossil	abundance	(with	respect	to	all	
sedimentary	particles	in	the	smear	slide):	A	>10%,	C	1-10%,	F	0.1-1%,	R	<0.1%,	VB	virtually	barren	
(very	low	numbers	of	specimens),	B	barren.	Nannofossil	preservation:	G	good,	M	moderate,	P	
poor.	
	
Table	2.	Stratigraphic	range	chart	for	nannofossil	taxa	from	TDP	Site	37.	See	Chart	1	caption	for	
abbreviations,	etc.	
	
Table	3.	Stratigraphic	range	chart	for	nannofossil	taxa	from	TDP	Site	19.	See	Chart	1	caption	for	
abbreviations,	etc.	














